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Prior to examination on the merits and prior to calculation of the filing fee, 
kindly amend the application as follows. 

In The Specification 

Please replace the Specification paragraphs as shown below. A marked up 
version of these changes is attached to this Amendment. 

B^ore the paragraph beginning on page 1, prior to line 4, insert: 
BACKGROUND OF THE INVENTION 
1. Field of the Invention 
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Before the paragraph beginning on page 1, prior to line 10, insert: 
2. Description of the Related Art 

Please replace the paragraph beginning on page 1, at line 10, with the 
paragraph shown below: 

Polyvinyl alcohol-stabilized vinyl acetate-ethylene copolymers in the form of 
their aqueous dispersions are frequently employed to bond paper and packaging materials. A 
disadvantage, however, is that the adhesion is often inadequate to bond to surfaces of plastic. 
To improve the adhesion it is common to add plasticizing additives, to modify the adhesive 
with polyacrylate dispersions, or to lower the glass transition temperature of the vinyl acetate- 
ethylene copolymer by incorporating larger amounts of ethylene into it. A disadvantage of 
these measures, however, is the marked reduction in the cohesion of the adhesives. 

Please replace the paragraph beginning on page 1, at line 23, with the 
paragraph shown below: 

From DE>A 19825052 it is known to improve the adhesion of adhesives based 
on polyvinyl alcohol-stabilized polymer dispersions by copolymerizing vinyl esters of alpha- 
branched, tertiary monocarboxylic acids of 11 carbon atoms. 

Before the paragraph beginning on page 2, prior to line 5, insert: 

SUMMARY OF THE INVENTION 

Please replace the paragraph beginning on page 2, at line 5, with the 
paragraph shown below: 

It is therefore an object of the invention to improve the adhesion of adhesives, 
especially those based on polyvinyl alcohol-stabilized vinyl acetate-ethylene copolymers, 
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without a dramatic fall in the cohesion. These and other obiects are met by the post- 
polymerization additio n of from 0.3 to 3.0 weight percent of an emulsifier to an aqueous 
adhesive polymer disp ersion prepared by emulsion polymerization in the presence of polyyinvl 
alcohol . 

Before the paragraph beginning on page 2, prior to line 10, insert: 
DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In The Claims 

Kindly cancel claims 1-14 in favor of new claims 15-33. 
Please add the following new claim 15-33. 

15. (New) A process for the preparation of adhesives exhibiting improved 
adhesion, said process comprising: 

a) emulsion polymerizing, in the presence of water and polyvinyl alcohol, 
one or more monomers selected from the group consisting of vinyl 
esters of optionally branched C^.j^ carboxylic acids (meth)acrylic esters 
of Ci_i2 optionally branched alcohols, vinyl aromatic compounds, vinyl 
halides, dienes, and a-olefms to form an aqueous polymer dispersion; 

b) following said step of emulsion polymerizing, adding to said aqueous 
polymer dispersion from 0.3% to 3.0% by weight based on the weight 
of the aqueous polymer dispersion of one or more emulsifiers selected 
from the group consisting of anionic emulsifiers, cationic emulsifiers, 
and non-ionic emulsifiers selected from the group consisting of alkyl 
polyglycol ethers, alkylaryl polyglycol ethers, polyoxyethylene- 
polyoxypropylene block copolymer glycols having less than 40 alkylene 
oxide-derived units, and mixtures thereof, to form an aqueous adhesive 
polymer dispersion; 
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c) optionally drying said aqueous adhesive polymer dispersion to form a 
water-redispersible adhesive powder. 

16. (New) The process of claim 15, wherein said one or more monomers 
comprise vinyl acetate; vinyl acetate and ethylene with from 40 to 99% by weight of vinyl 
acetate and an ethylene content of from 1 to 60% by weight; ethylene and vinyl chloride with 
an ethylene content of from 1 to 40% by weight and a vinyl chloride content of from 50 to 
90% by weight; vinyl acetate and further vinyl esters with from 30 to 75% by weight of vinyl 
acetate and from 1 to 50% by weight of one or more copolymerizable vinyl esters selected 
from the group consisting of vinyl laurate, vinyl pivalate, vinyl 2-ethylhexanoate, and vinyl 
esters of alpha-branched C5.11 carboxylic acids and optionally from 1 to 40% by weight of 
ethylene; styrene and butadiene with a styrene content of from 10 to 70% by weight; or 
styrene and aciylates with a styrene content of from 10 to 70% by weight; each of the above 
optionally in the presence of auxiliary monomers. 



17. (New) The process of claim 16, wherein said auxiliary monomers are 
present in an amount of from 0-05 to 10.0 weight percent based on the total weight of all 
monomers. 



18. (New) The process of claim 17, wherein said auxiliary monomers are 
postcrosslinking monomers, precrosslinking monomers, or mixtures thereof. 

19. (New) The process of claim 18 wherein said postcrosslinking monomers 
are selected from the group consisting of acrylamidoglycolic acid, methacrylamidoglycolic acid 
methyl ester, N-methylolacrylamide, N-methylolmethacrylamide, N-methylol allylcarbamate, 
alkyl ethers of N-methyloIaciylamide, N-methylolmethacrylamide, and mixtures thereof. 

20. (New) The process of claim 1 8 , wherein said precrosslinking monomers 
are selected from the group consisting of divinyl adipate, diallyl maleate, allyl methacrylate 
and triallyl cyanurate, and mixtures thereof. 
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21 . (New) The process of claim 15, wherein at least one emulsifier selected 
from the group consisting of Q^ig alkyl sulfates, Cg^ig alkyl and C^,,^ alkylaryl ether sulfates, 
containing from 1 to 50 ethylene oxide units, Cg.ig alkylsulfonates, C8.i8 alkylarylsulfonates, 
diesters and monoesters of sulfosuccinic acid with monohydric alcohols or alkylphenols having 
4 to 15 carbon atoms in the alkyl radical, C8.20 alkyl and C8.20 alkylaryl phosphates, Cg.20 alkyl 
ether and Cg^oo alkylaryl ether phosphates having from 1 to 50 EO units, C8.20 alkyl polyglycol 
ethers having from 5 to 40 EO units, C8.20 alkylaryl polyglycol ethers having from 5 to 40 EO 
units, is added to the aqueous dispersion after the end of the polymerization. 

22. (New) The process of claim 21, wherein said at least one emulsifier is 
selected from the group consisting of nonylphenol ethoxylates and isotridecyl ethoxylates 
having from 1 to 50 ethylene oxide units, diesters and monoesters of sulfosuccinic acid with 
monohydric alcohols, ethoxylated alkylphenols having 4 to 15 carbon atoms in the alkyl 
radical, or ethoxylated alcohols are added to the aqueous dispersion after the end of the 
polymerization. 

23. (New) The process of claim 15, wherein the amount of emulsifier added 
in step b) is from 0.6 to 1.5 weight percent. 

24. (New) The process of claim 15, wherein polymerization is conducted 
in the presence of partially hydrolyzed polyvinyl alcohols containing from 75 to 95 mol% of 
vinyl alcohol units and having a Hoppler viscosity of from 3 to 60 mPas. 

25. (New) The process of claim 24, wherein the partially hydrolyzed 
polyvinyl alcohols containing from 75 to 95 mol% of vinyl alcohol units are used in 
combination with fully hydrolyzed polyvinyl alcohols having a degree of hydrolysis of greater 
than 95 mol% to 100 mol%. 

26. (New) The process claim 15, wherein polymerization is conducted in 
the presence of anionic, cationic or nonionic emulsifiers. 
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27 . (New) The process of claim 1 5 , wherein said aqueous adhesive polymer 
dispersion is dried to form a water-resdispersible adhesive powder. 

28. (New) In a process for adhesively bonding one or more substrates 
together, the improvement comprising bonding said one or more substrates with an adhesive 
of claim 15. 



29. (New) The process of claim 28 wherein said process of adhesively 
bonding comprises bonding paper, packaging materials, or book binding. 

f* 

™r ■ 

30. (New) The process of claim 28 wherein said one or more substrates 
03 comprises wood. 

p 31. (New) The process of claim 30 wherein said substrate comprises 

parquet. 

iy 

nj 32. (New) The process of claim 28 wherein at least one of said one or more 

substrates comprises fiber materials. 



33. The process of claim 28 wherein said substrate comprises tile. 
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Remarks 



Claims 15-33 are pending. Early favorable consideration is respectfully 



requested. The claims have been amended to reflect U.S. practice, and to eliminate multiple 
dependencies. No new matter has been added by virtue of these amendments. Early favorable 
consideration is respectfiiUy requested. 



Date: March 11, 2002 

BROOKS & KUSHMAN P.C. 

1000 Town Center, 22nd Floor 
Southfield, MI 48075 
Phone: 248-358-4400 
Fax: 248-358-3351 



Attachment 



Respectfully submitted, 
THOMAS KOHLER, et al. 




William G. Conger 
Reg. No. 31,209 
Attorney/Agent for Applicant 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 



Before the paragraph beginning on page 1, prior to line 4, insert: 



BACKGROUND OF THE INVENTION 



1^ Field of the Invention 



Before the paragraph beginning on page 1, prior to line 10, insert: 



Zi. Description of the Related Art 



Please replace the paragraph beginning on page i, at line 10, with the 
paragraph shown below: 



Polyvinyl alcohol-stabilized vinyl acetate-ethylene copolymers in the form of 
their aqueous dispersions are frequently employed to bond paper and packaging materials. A 
disadvantage, however, is that the adhesion is often inadequate to bond to surfaces of plastic. 
To improve the adhesion it is common to add plasticizing additives, to modify the adhesive 
with polyacrylate dispersions, or to lower the glass transition temperature of the vinyl acetate- 
ethylene copolymer by incorporating larger amounts of ethylene into it. A disadvantage of 
these measures, however, is the marked reduction in the cohesion of the adhesives. 

Please replace the paragraph beginning on page 1, at line 23, with the 
paragraph shown below: 



From DE-A 19825052 it is known to improve the adhesion of adhesives based 
on polyvinyl alcohol-stabilized polymer dispersions by copolymerizing vinyl esters of alpha- 
branched, tertiary monocarboxylic acids of 11 carbon atoms. 



B^ore the paragraph beginning on page 2, prior to line 5, insert: 

Attachment 
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SUMMARY OF THE INVENTION 

Please replace the paragraph beginning on page 2, at line 5, with the 
paragraph shown below: 

It is therefore an object of the invention to improve the adhesion of adhesives, 
especiaUy those based on polyvinyl alcohol-stabilized vinyl acetate-ethylene copolymers, 
without a dramatic fall in the cohesion. These and other objects are met bv the post- 
polymerization additio n of from 0.3 to 3.0 weight percent of an emulsifier to an aqueous 
adhesive polvmer disp ersion prepared bv emulsion polymerization in the presence of polvvinvl 
alcohol . 

Before the paragraph beginning on page 2, prior to line 10, insert: 
DESCRIPTION OF THE PREFERRED EMBODIMENTS 
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Process for preparing adhesives having improved adhesion 



The invention relates to a process for preparing 
adhesives having improved adhesion and to the use of the 
adhesives obtainable by this process in adhesive 
compositions for paper, packaging, wood and textiles and 
in construction adhesives. 

Polyvinyl alcohol-stabilized vinyl acetate-ethylene 
copolymers in the form of their aqueous dispersions are 
frequently employed to bond paper and packaging 
- materials. A disadvantage, however, is that the adhesion 
is often inadequate to bond to surfaces of plastic. To 
improve the adhesion it is common to add plasticizing 
additives, to modify the adhesive with polyacrylate 
dispersion, or to lower the glass transition temperature 
of the vinyl acetate-ethylene copolymer by incorporating 
larger amoiints of ethylene into it. A disadvantage of 
these measures, however, is the marked reduction in the 
cohesion of the adhesives. 

From DE-A 19825052 it is known to improve the adhesion of 
adhesives based on polyvinyl alcohol- stabilized polymer 
dispersion by copolymerizing vinyl esters of alpha- 
branched, tertiary monocarboxylic acids of 11 carbon 
atoms . 

EP-A 385734 proposes improving the adhesion to nonpolar 
substances by using adhesives based on vinyl acetate- 
ethylene copolymer dispersions prepared in the presence 
of a defined amount of partially hydrolyzed polyvinyl 
alcohol and of a nonionic polyoxy ethylene of defined HLB. 
A disadvantage is that only a slight improvement in the 
adhesion is achieved, with poorer heat stability. 

JP-A 95/068504 describes adhesives containing from 14 to 
30% by weight of nonionic emulsifier, based on the 
polymer fraction of an aqueous polymer dispersion. The 
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serious disadvantage of this approach is that, with the 
large amounts of added errtulsif ier, the setting and heat 
stability are drastically impaired. 

5 It is therefore an object of the invention to improve the 
adhesion of adhesives, especially those based on 
polyvinyl alcohol-stabilized vinyl acetate-ethylene 
copolymers, without a dramatic fall in the cohesion. 

10 The invention provides a process for preparing adhesives 
having improved adhesion, in the form of their aqueous 
dispersions or water-redispersible dispersion powders, by 
emulsion polymerization of one or more monomers from the 
group consisting of the vinyl esters of unbranched and 

15 branched carboxylic acids of 1 to 12 carbon atoms, the 
esters of acrylic acid and methacrylic acid with branched 
and unbranched alcohols of 1 to 12 carbon atoms, 
vinylaromatic compounds, vinyl halides, dienes and alpha- 
olefins in the presence of polyvinyl alcohol and, where 

20 appropriate, drying of the dispersion thus obtainable, 
characterized in that, after the end of the 
polymerization, from 0.3 to 3.0% by weight, based on the 
overall weight of the dispersion, of one or more 
emulsifiers from the group consisting of anionic, 

25 cationic and nonionic emulsifiers, with the exception of 
polyalkylene oxides, are added to the dispersion. 

Preferred vinyl esters are vinyl acetate, vinyl 
propionate, vinyl butyrate, vinyl 2~ethylhexanoate, vinyl 
30 laurate, 1-methylvinyl acetate, vinyl pivalate, and vinyl 
esters of alpha-branched monocarboxylic acids of 5 to 11 
carbon atoms, such as VeoVa9, VeoValO (trade names of 
Shell) . Vinyl acetate is particularly preferred. 

35 Preferred methacrylates or ac2rylates are methyl acrylate, 
methyl methacrylate, ethyl acrylate, ethyl methac3rylate, 
propyl acrylate, propyl methacrylate, n-butyl acrylate, 
t-butyl acrylate, n-butyl methacrylate, t-butyl 



methacrylate, and 2-ethylhexyl acrylate. Methyl acirylate, 
methyl methacrylate, n-butyl acrylate and 2-ethylhexyl 
acrylate are particularly preferred. 

Preferred dienes are 1, 3-butadiene and isoprene. 
Preferred olefins are ethene and propene. Preferred 
vinylaromatic compounds are styrene, methylstyrene, and 
vinyltoluene, especially styrene. A preferred vinyl 
halide is vinyl chloride. 



If desired it is also possible to copolymerize from 0.05 
to 10.0% by weight, based on the overall weight of the 
monomers, of auxiliary monomers from the group consisting 
of ethylenically unsaturated mono- and dicarboxylic acids 
and their amides, such as acrylic acid, methacrylic acid, 
maleic acid, fumaric acid, itaconic acid, acrylamide, and 
methacrylamide; ethylenically unsaturated sulfonic acids 
and their salts, preferably vinylsulf onic acid and 2- 
acrylamidopropanesulf onate, and N-vinylpyrrolidone . 

Further examples of auxiliaary monomers in the stated 
amounts are postcrosslinking comonomers such as 
acrylamidoglycolic acid (AGA) , methacrylamidoglycolic 
acid methyl ester (MAGME) , N-methylolacrylamide (NMA) , 
N-methylolmethacrylamide (NMMA) , N-methylol allyl- 
carbamate, alkyl ethers of N-methylolacrylamide or 
N-methylolmethacrylamide such as the isobutoxy ethers or 
n-butoxy ethers thereof . Further examples are 
precrosslinking comonomers such as polyethylenically 
unsaturated comonomers, examples including di vinyl 
adipate, diallyl maleate, allyl methacrylate or triallyl 
cyanurate. It is preferred to use the crosslinking 
comonomers in an amount of from 0.1 to 3.0% by weight, 
based on the overall weight of the comonomers. 

Further examples of auxiliary monomers in the stated 
amounts are hydrophobicizing and incipiently crosslinking 
alkoxysilane-f unctional monomers such as 



acryloxypropyltri (alkoxy) silanes and methacryl- 
oxypropyltri (alkoxy) silanes, vinyltrialkoxysi lanes and 
vinylmethyldialkoxysi lanes, the alkoxy groups present 
possibly being, for example, methoxy, ethoxy, 
me thoxy ethylene, ethoxyethylene, methoxypropylene glycol 
ether and ethoxypropylene glycol ether radicals. 
Preference is given to vinyl trietho:xysilane and gaxnma- 
methacryloxypropyltriethoxysilane • 

The polymer composition is generally chosen so as to give 
a glass transition temperature Tg of from ~30°C to +40°C. 
The glass transition temperature Tg of the polymers can 
be determined in a known manner by means of Differential 
Scanning Calorimetry (DSC) . The Tg can also be calculated 
approximately in advance by means of the Fox equation. 
According to Fox T, G. , Bull. Am. Physics Soc. 1, 3, page 
123 (1956), it holds true that: 1/Tg = x^/Tg^ + X2/Tg2 + 
... + x„/Tg„, where x„ is the mass fraction (% by 
weight/100) of the monomer n and Tg„ is the glass 
transition temperature in degrees Kelvin of the 
homopolymer of the monomer n. Tg values for homopolymers 
are listed in Polymer Handbook 3rd Edition, J. Wiley & 
Sons, New York (1989) . 

Preferred monomer compositions comprise: 
vinyl acetate, or 

vinyl acetate and ethylene with from 40 to 99% by weight 
of vinyl acetate and an ethylene content of from 1 to 60% 
by weight; or 

ethylene and vinyl chloride with an ethylene content of 
from 1 to 40% by weight and a vinyl chloride content of 
from 50 to 90% by weight; or 

vinyl acetate and further vinyl esters with from 30 to 
75% by weight of vinyl acetate and from 1 to 50% by 
weight of one or more copolymerizable vinyl esters from 
the group consisting of vinyl laurate, vinyl pivalate, 
vinyl 2-ethylhexanoate, and vinyl esters of an alpha- 
branched carboxylic acid of 5 to 11 carbon atoms, with or 
without from 1 to 40% by weight of ethylene in addition; 



or 

vinyl acetate and acrylates with from 30 to 90% by weight 
of vinyl acetate and from 1 to 60% by weight of acrylate, 
especially n-butyl acrylate or 2-ethylhexyl acrylate, 
with or without from 1 to 40% by weight of ethylene in 
addition; or 

n-butyl acrylate or 2-ethylhexyl acrylate; or 
methyl methacrylate and n-butyl acrylate and/or 
2-ethylhexyl acrylate; or 

vinyl chloride and acrylates, especially n-butyl acrylate 
or 2-ethylhexyl acrylate; or 

styrene and butadiene with a styrene content of from 10 
to 70% by weight; or 

styrene and acrylates such as n-butyl acirylate or 2- 
ethylhexyl acrylate with a styrene content of in each 
case from 10 to 70% by weight. 

The percentages by weight above add up, together where 
appropriate with the proportion of the stated auxiliary 
monomers, to 100% by weight. 

Maximum preference is given to the copolymerization of 
vinyl acetate and ethylene with from 40 to 99% by weight 
vinyl acetate and an ethylene content of from 1 to 60% by 
weight, it being possible, if desired, for one or more of 
the stated auxiliary monomers to be copolymerized as 
well • 

Suitable emulsifiers are anionic, cationic or nonionic 
emulsifiers or mixtures thereof, for example: 

1) Alkyl sulfates, particularly those having an alkyl 
chain length of 8 to 18 carbon atoms, alkyl and alkylaryl 
ether sulfates having 8 to 18 carbon atoms in the 
hydrophobic radical and from 1 to 50 ethylene oxide 
units . 

2) Sulfonates, especially alkylsulf onates of 8 to 18 
carbon atoms, alkylaryl sulfonates of 8 to 18 carbon 
atoms, esters and monoesters of sulf osuccinic acid with 



monohydric alcohols or alkylphenols having 4 to 15 carbon 
atoms in the alkyl radical; if desired, these alcohols or 
alkylphenols may also be ethoxylated with from 1 to 40 
ethylene oxide units. 

3) Phosphoric acid partial esters and their alkali metal 
salts and ammonium salts, especially alkyl and alkylaryl 
phosphates having 8 to 20 carbon atoms in the organic 
radical, alkyl ether and alkylaryl ether phosphates 
having 8 to 20 carbon atoms in the alkyl or alkylaryl 
radical and from 1 to 50 EO units. 

4) Alkyl polyglycol ethers preferably having from 5 to 40 
EO units and alkyl radicals of 8 to 20 carbon atoms . 

5) Alkylaryl polyglycol ethers preferably having from 5 
to 40 EO units and 8 to 20 carbon atoms in the alkyl and 
aryl radicals . 

6) Ethylene oxide/propylene oxide (EO/PO) block 
copolymers preferably having from 5 to 40 EO and/or PO 
units . 

Preference is given to alkyl polyglycol ethers, with 
particular preference having from 5 to 40 EO units and 
alkyl radicals of 8 to 20 carbon atoms, alkylaryl 
polyglycol ethers, with particular preference having from 
5 to 40 EO units and 8 to 20 carbon atoms in the alkyl 
and aryl radicals, such as nonylphenol ethoxylates and 
isotridecyl ethoxylates having from 1 to 50 ethylene 
oxide units. Likewise preferred are esters and monoesters 
of sulfosuccinic acid with monohydric alcohols, 
alkylphenols having 4 to 15 carbon atoms in the alkyl 
radical, or ethoxylated alcohols. 

The preparation, in accordance with the emulsion 
polymerization process, is conducted in conventional 
reactors or pressure reactors in a temperature range from 
3 0°C to 120*^C and is initiated by the methods commonly 
employed for emulsion polymerization. In the case of the 
copolymerization of gaseous moriomers such as ethylene it 
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is preferred to operate at a pressure of from 5 to 85 
bar^^g J . Initiation is effected by means of the customary, 
at least partially water-soluble free-radical initiators, 
which are employed preferably in amounts of from 0.01 to 
5 3 • 0% by weight based on the overall weight of the 
monomers. Examples of such initiators are potassium 
persulfate, sodium persulf ate, hydrogen peroxide, t-butyl 
peroxide, t-butyl hydroperoxide; potassium 

peroxodiphosphate, and azobisisobutyronitrile . If 

10 desired, said free-radical initiators can also be 
combined, in a known manner, with, from 0.01 to 0.5% by 
weight, based on the overall weight of the monomers, of 
reducing agents* Suitable examples are alkali metal 
formaldehyde- sulfoxylates and acorbic acid, and 

15 isoascorbic acid. In the case of redox initiation it is 
preferred to meter in one or both redox catalyst 
components during the polymerization. 

The polymerization takes place in the presence of 
20 polyvinyl alcohol as a protective colloid, generally in 
an amount of from 0.1 to 15% by weight, preferably from 
1 to 10% by weight, based on the overall weight of the 
monomers. Preference is given to partially hydrolyzed 
polyvinyl alcohols containing from 75 to 95 mol%, of 
25 vinyl alcohol units and having a Hoppler viscosity of 
from 3 to 60 mPas (4% strength aqueous solution, Hoppler 
method in accordance with DIN 53 015) , where appropriate 
in combination with fully hydrolyzed polyvinyl alcohols 
having a degree of hydrolysis of more than 95 mol%, 
30 preferably from 98 to 100 mol%. 

The polymerization is preferably conducted without 
emulsifier. Alternatively, it is possible during the 
polymerization to employ any of the emulsifiers commonly 
35 used for emulsion polymerization. Suitable emulsifiers 
include the abovementioned anionic, cationic and nonionic 
emulsifiers, in their customary amounts of from 0.1 to 6% 
by weight, based on the overall weight of the monomers. 
The desired pH range for the polymerization, which 
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generally lies between 2.5 and 10, preferably between 3 
and 8/ can be set in a known manner by means of acids, 
bases and customary buffer salts, such as alkali metal 
phosphates or alkali metal carbonates. In order to adjust 
5 the molecular weight it is possible to add the commonly 
employed regulators in the polymerization, examples being 
mercaptans, aldehydes and chlorinated hydrocarbons. 

Irrespective of the chosen polymerization process, the 
10 polymerization can be conducted batchwise or 
fci: continuously, with or without the use of seed latices, 

;J wxth an initial charge comprising some or all of the 

constituents of the reaction mixture, or with an initial 

0 charge comprising a portion of some or all of the 

01 

j= 15 constituents of the reaction mixture, with the remaining 
yj portion (s) being metered in subsequently, or by the 

metering process without an initial charge. The solids 
J3 content of the dispersion obtainable in this way is from 

^ 20 to 75%. 

1 20 

HJ After the end of the polymerization, from 0.3 to 3.0% by 

weight, preferably from 0.6 to 1.5% by weight, based in 
each case on the overall weight of the dispersion, of one 
or more emulsifiers from the group of the abovementioned 
25 anionic, cationic and nonionic emulsifiers are added. 



In order to prepare adhesives in powder form, the 
emulsifier -modified aqueous dispersion may be 
subsequently dried. The dispersion can be dried by means 

30 of spray drying, freeze drying or f luidized-bed drying. 
Preference is given to spray drying in customary spray 
drying plants, in which atomization can be effected by 
means of single-, dual- or multi-fluid nozzles or with a 
rotating disk. The exit temperature is generally chosen 

35 to be in the range from 55*^C to 100°C, preferably from 
65 to 90°C, depending on the plant, on the Tg of the 
resin and on the desired degree of drying. 



For spray drying, the dispersion of the polymer, with a 
solids content of preferably from 20% to 75%, is sprayed 
together with protective colloids as an atomization aid 
and dried. Examples of protective colloids which can be 
employed in this procedure are partially hydrolyzed 
polyvinyl alcohols, polyvinylpyrrolidones, starches, 
melamineformaldehydesulfonates, and 
naphthalenef ormaldehydesulfonates . In this process step 
it is preferred to add from 5 to 20% by weight of 
protective colloid, based on the polymer. If desired, 
additives may also be added to the polymer powder. 
Examples of modifying additives are antiblocking agents, 
dyes, pigments, plasticizers , film-forming auxiliaries, 
antifoams, catalysts, rheological assistants, thickeners, 
and tackifiers. 

The aqueous dispersions and water-redispersible 
redispersion powders of the invention are suitable as 
adhesives for bonding various substrates: for example, 
wood, cardboard, paper and fiber materials- The 
dispersions and powders are particularly useful as paper 
adhesives , packaging adhesives , bookbinding adhesives , 
wood adhesives, parquet adhesives, as adhesives for fiber 
materials and as adhesives in the construction sector, 
examples being tile adhesives. 

For these applications the dispersions and/or powders can 
be modified with the appropriate additives. Suitable 
additives include fillers such as chalk or gypsum. It is 
also possible to add wetting agents, dispersants, 
thickeners, def earners and/or preservatives. 

A surprising feature is the improved adhesion of the 
adhesive raw materials to a variety of substrates, which 
is observed even when very small amounts of emulsifiers 
are added subsequently. Where the emulsifiers are 
actually added during the polymerization of the polymer 
dispersion, this effect of improving adhesion occurs to 
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a far lesser extent, and there are marked decreases in 
setting rate and cohesion. At amounts above 1.5% by 
weight of emulsifier, based on dispersion, the increase 
in adhesion is admittedly obtained, but setting rate and 
cohesion decrease as compared with the unmodified 
dispersion - 

The examples which follow serve to illustrate the 
invention; 

Preparation of the adhesive dispersions: 

A pressure reactor was charged with 5 parts by weight of 
a partially hydro ly zed polyvinyl alcohol having a degree 
of hydrolysis of 9 0 mol%, 104 parts by weight of water 
and 100 parts by weight of vinyl acetate. This initial 
charge was heated to 50^C, and ethylene was injected with 
a pressure of 5 0 bar. After the temperature had reached 
equilibrixim, a solution of 0.2 part by weight of 
potassium persulfate in 5.8 parts by weight of water and 
a solution of 0.1 part by weight of ascorbic acid in 5 . 8 
parts by weight of water were metered in. Once at an end, 
polymerization resulted in a dispersion having a solids 
content of 55% and a copolymer coirrposition of 18% by 
weight ethylene and 82% by weight vinyl acetate. 

The adhesives for examples 2 to 10, and the comparative 
examples 11 and 15, were prepared by subsequent addition 
of emulsifier of the type and in the amount indicated in 
table 1 (% by weight emulsifier based on overall weight 
of the polymer dispersion) . 

For the adhesives of comparative examples 12 to 14, the 
stated emulsifiers were added in the stated amount 
actually during the polymerization. 

In comparative example 1, emulsifier was added neither 
during nor after the polymerization. 
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The acihesives were tested using the following test 
methods : 

Determination of the total adhesion (TA) : 

Paper test strips {10 x 50 mm) were coated with a 50 /xm 
coat of each of the test adhesives and were bonded to 
seven different plastic films. After a drying time of 2 
hours the test strips were peeled off and, in the course 
of this procedure, the bond strength was assessed as 
follows : 

1 = very good adhesion, 100% tearout of material 

2 = good adhesion, predominantly tearout of material 

3 = adhesion, separation with resistance without tearout 
of material 

4 = no adhesion, flaking 

The 7 assessment values were added to give the total 
adhesion. 

Deteanmination of the setting rate (SR) : 

During the setting process of a dispersion adhesive there 
is an increase in the strength of the bond. The setting 
process can be described by the change in the strength of 
a bonded joint as a function of time. This was done by 
measuring the time at which a bonded area of 1 cm^ just 
withstood an acceleration-free load of 2 N perpendicular 
to the bond plane- The test procedure was repeated until 
the shortest setting time had been narrowed down to ± 0.2 
seconds . 

Determination of the heat stability (cohesion, HS) : 

6 test specimens were produced each with a bonded area of 
9 cm^. This was done by providing two plywood rods (125 mm 
X 30 mm x 4 mm) in each case with a coating of adhesive 
in a thickness of 100 fim over a length of 30 mm, storing 
these rods in a closed press for 1 minute without 
pressure and then for 30 minutes with a pressure of 
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0.2 N/mm^. The test specimens were sxibsequently stored for 
7 days at 23°C and 50% atmospheric humidity and before 
testing were conditioned at 70 ± 0.5°C in a circulating- 
air drying cabinet for 4 hours. Following storage, the 
bond strength of the test specimens was determined in the 
tensile shear test, in which a tensile tester machine 
pulled the bonded test specimens apart at a rate of 
50 mm/min until they fractured. The maximum force 
occurring at the time of fracture was measured. The bond 
strength T is calculated from T = F^^/A, where A is the 
bonded test area in mm^. 

The test results are compiled in Table 1: 

Comparison of the results of example 2 to 6 with that of 
comparative example 1 shows that even with small amounts 
and subsequent addition of emulsifier a marked 
improvement is achieved in the adhesion (TA) while at the 
same time there is at most a slight reduction in the 
cohesion (HS) . 

This effect becomes particularly marked when using 
amounts of from 0.6% by weight to 1.5% by weight 

(examples 2-6, 8, 9), with an optimum being obtained in 
respect of adhesion (TA) , setting rate (SR) and cohesion 

(HS) . 

Below 0.6% by weight (example 7), no significant increase 
in adhesion is obtained. 

With added amounts of more than 3.0% by weight 
(comparative example 11, 15), the adhesion is, 
admittedly, still improved, but with a markedly increased 
setting rate (SR) and a dramatic fall in cohesion (comp, 
ex. 15) , 

Comparison of example 2 with comparative example 14 shows 
that the improvement in adhesion occurs only when the 
emulsifier is added subsequently. 
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Table 1: 



Example 


Emulsif ier 


TA 


SR 


HS 


Comp. 
Ex. 1 


„ 


22 


2.2 


2.4 


Ex. 2 


1.0% emulsif ier 1. 


16 


2.2 


2.3 


Ex. 3 


1.0% emulsif ier 2 


19 


3.4 


2.1 


Ex. 4 


1.0% emulsif ier 3 


16 


2.6 


2.0 


Ex. 5 


1.0% emulsif ier 4 


17 


4.4 


2.2 


Ex. 6 


1.0% emulsif ier 5 


16 


2.0 


2.3 


Ex. 7 


0.3% emulsif ier 1 


22 


. ^ 




Ex. 8 


0.6% emulsif ier 1 


21 


2.2 


2.3 




± . emuxsxrier 1 


16 


2 . 6 


2.2 


Ex. 10 


3-0% emulsif ier 1 


15 


4.4 


2.2 


Comp. 
Ex. 11 


5.0% emulsif ier 1 


15 


4.8 


2.2 


Coinp. 
Ex. 12 


0.5% emulsif ier 2 
copol . 


22 


1.8 


2.0 


Contp. 

Ex. 13 


0.5% emulsif ier 1 
copol . 


20 


2.0 


2.2 


CorrtD 
Ex- 14 


M • yj'o csiiiuxo J. JL X CSX X 

copol . 




2 . 1 


2 . 0 


Comp. 
Ex. 15 


15% emulfisier 1 


7 


16.1 


1.1 


Comp. 
Ex. 16 


1.0% plasticizer 


20 


2.0 


2.4 



% = addition of emulsifier in % solids based on aqueous 
dispersion; 

TA = total adhesion, SR = setting rate in sec, HS = heat 
stability (cohesion) in N/mm^. 

Emulsifier 1 = isotridecyl ethoxylate with 15 ethylene 
oxide units (Genapol X 15 0) 

Emulsifier 2 = isotridecyl ethoxylate with 36 ethylene 
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oxide units (Genapol X 360) 

Emulsifier 3 = sulf osuccinate monoester with ethoxylated 
alcohol (Aerosol A 102) 

Emulsifier 4 = diisohexyl sulf osuccinate (aerosol MA) 
Plasticizer = dibutyl adipate (DBA) 

Emulsifier 5 = isotridecyl ethoxylate with 5 ethylene 
oxide units (Genapol X 50) 
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Patent claims: 

A process for preparing acihesives having improved 
adhesion, in the fonn of their aqueous dispersions or 
water-redispersible dispersion powders, by emulsion 
polymerization of one or more monomers from the group 
consisting of the vinyl esters of unbranched and branched 
carboxylic acids of 1 to 12 carbon atoms, the esters of 
acrylic acid and methacrylic acid with branched and 
unbranched alcohols of 1 to 12 carbon atoms, 
vinylaromatic compounds, vinyl halides, dienes and alpha- 
olefins in the presence of polyvinyl alcohol and, where 
appropriate, drying of the dispersion thus obtainable, 
characterized in that, after the end of the 
polymerization, from 0.3 to 3-0% by weight, based on the 
overall weight of the dispersion, of one or more 
emulsifiers from the group consisting of anionic, 
cationic and nonionic emulsifiers are added to the 
dispersion. 

2. The process as claimed in claim 1, characterized in 
that monomers polymerized comprise compositions with 
vinyl acetate; or vinyl acetate and ethylene with from 40 
to 99% by weight of vinyl acetate and an ethylene content 
of from 1 to 60% by weight; or ethylene and vinyl 
chloride with an ethylene content of from 1 to 40% by 
weight and a vinyl chloride content of from 50 to 90% by 
weight; or vinyl acetate and further vinyl esters with 
from 30 to 75% by weight of vinyl acetate and from 1 to 
50% by weight of one or more copolymerizable vinyl esters 
from the group consisting of vinyl laurate, vinyl 
pivalate, vinyl 2-ethylhexanoate, and vinyl esters of an 
alpha -branched carboxylic acid of 5 to 11 carbon atoms, 
with or without from 1 to 40% by weight of ethylene in 
addition; or styrene and butadiene with a styrene content 
of from 10 to 70% by weight; or styrene and acrylates 
with a styrene content of in each case from 10 to 70% by 
weight; in the presence if desired of auxiliary monomers. 
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3. The process as claimed in claim 2, characterized in 
that auxiliary monomers copolymerized comprise 
postcrosslinking comonomers such as acrylamidoglycolic 
acid, methacrylamidogly colic acid methyl ester, N- 
methylolacrylamide, N-methylolmethacrylamide, N-methylol 
allylcarbamate, alkyl ethers of N-methylolacrylamide, 
N-me thy 1 o Ime thacry lami de and / or pr ecro s s 1 inking , 
polyethylenically unsaturated comonomers such as divinyl 
adipate, diallyl maleate, allyl methacrylate and triallyl 
cyanurate in an amount of from 0.05 to 10.0% by weight, 
based on the overall weight of the monomers. 

4 . The process as claimed in claims 1 to 3 , 
characterized in that, as emulsifiers, one or more from 
the group consisting of alkyl sulfates of 8 to 18 carbon 
atoms, alkyl and alkylaryl ether sulfates of 8 to 18 
carbon atoms in the hydrophobic radical and from 1 to 50 
ethylene oxide units, alkylsulf onates of 8 to 18 carbon 
atoms, alky larrylsulf onates of 8 to 18" carbon atoms, 
esters and monoesters of sulf osuccinic acid with 
monohydric alcohols or alkylphenols having 4 to 15 carbon 
atoms in the alkyl radical, alkyl and alkylaryl 
phosphates having 8 to 2 0 carbon atoms in the organic 
radical, alkyl ether and alkylaryl ether phosphates 
having 8 to 20 carbon atoms in the alkyl or alkylaryl 
radical and from 1 to 50 EG units, alkyl polyglycol 
ethers preferably having from 5 to 40 EO units and alkyl 
radicals of 8 to 20 carbon atoms, alkylaryl polyglycol 
ethers having from 5 to 40 EO units and 8 to 20 carbon 
atoms in the alkyl and aryl radicals, ethylene 
oxide/propylene oxide (EO/PO) block copolymers having 
from 5 to 40 EO and/or PO units are added to the aqueous 
dispersion after the end of the polymerization. 

5. The process as claimed in claim 4, characterized in 
that, as emulsifiers, nonylphenol ethoxylates and 
isotridecyl ethoxylates having from 1 to 50 ethylene 
oxide units, esters and monoesters of sulf osuccinic acid 
with monohydric alcohols, alkylphenols having 4 to 15 
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carbon atoms in the alkyl radical or ethoxylated alcohols 
are added to the aqueous dispersion after the end of the 
polymerization . 

6. The process as claimed in claim 1 to 5, 
characterized in that after the end of the polymerization 
from 0.6 to 1.5% by weight, based on the overall weight 
of the dispersion, of emulsifier are added to the 
dispersion. 

7. The process as claimed in claim 1 to 6, 
characterized in that polymerization is conducted in the 
presence of partially hydrolyzed polyvinyl alcohols 
containing from 7 5 to 95 mol% of vinyl alcohol units and 
having a Hoppler viscosity of from 3 to 60 mPas. 

8. The process as claimed in claim 7, characterized in 
that the partially hydrolyzed polyvinyl alcohols 
containing from 75 to 95 mol% of vinyl alcohol units are 
used in combination with fully hydrolyzed polyvinyl 
alcohols having a degree of hydrolysis of greater than 95 
mol% to 100 mol%. 

9. The process as claimed in claim 1 to 8, 
characterized in that the polymerization is conducted in 
the presence of anionic, cationic or nonionic 
emulsif iers . 

10. The process as claimed in claim 1 to 9, 
characterized in that, in order to prepare adhesives in 
powder form, the emulsif ier-modified aqueous dispersion 
is dried. 

11. The use of the process products as claimed in claim 
1 to 10 as paper adhesives, packaging adhesives and 
bookbinding adhesives. 

12. The use of the process products as claimed in claim 
1 to 10 as wood adhesives, especially parquet adhesives. 
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13 . The use of the process products as claimed in claim 
1 to 10 as adhesives for fiber materials. 

14. The use of the process products as claimed in claim 
1 to 10 as adhesives in the construction sector, 
especially tile adhesives. 
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Janics R. Unatowski, Reg. NaiJ&74l; Ftsuik A. AngiUsri, Reg. Ncs^JfiJl^; William <i. Conger, Reg Noc2i.^Q9; Sangeeta'CrShah. 
Keg NoaS^*. Diristophcr W Quinn, Reg. N o- 38>274 ; Robert C. Jones, Reg. Nq. 33,209; David S. Bir, Reg. N o^3ii.385 ; Konstanimc 
J. Diamond, Reg. No. 39, 057; James N. KalUs, Reg Na 4U102 ; Hugo A. Delevic, Reg. No. 32,68 8; Ralph E. $mitfa, Reg t<Qj5^] 
Michjel S. Brodbina, Reg. ^o^JZ^t; Jeremy J. Cureuri, Reg, Na..42i4^4; Mark D. Chudy. Reg. Na ^42,4l5 ; Pete N Kiousis, Reg, 
No. 4IJ J7: Stephanie M. Mansttcld, Reg, HclMJJZ', Murk B. Stuenkel, Reg. b^o. 44.364 , Matihew R. Mowers, Reg- Ho. MS5^ 
Lawrence G. Alraeda, Res- Np^46.I11 : Ginta Kukain!?, Res- Pio-.4£LQS2l Seth E, Rodack. Reg. No .^5.622 : James W Proscia> Reg. 
No, if7 ,010; M atthew M. Jakubowski, Reg. Ko. 44,80 U Marc LofcUi» R6a.,tj a^43>759. 



HI 



Addre&s all corrcjspondence and telephone calls to ^ Wil lia m G. Conger 

AtBro oks & Kus luTgn^P.C.. 1000 TownCcnter, Twcnty-Sao&nd F|oor. S outtltieid> Slichiga n 4gg75^(248> 358-4400. 

I hereby declare that all statements made herein of my own knowledge are true and that alE statements made on 
information and belief are believed to be true; and further chat tliese statements we/emade with the knowledge that willful false 
statements and the like so made are pun^able by fine or imprisonment^ or both, under Section 1001 of Title 1& of the United 
States Code and that such willful false ip^ments may jeopardize the validity of the application or any patent issued thereon. 



Full Name ofSoU or First Inventor Jhffna^ ^^^^^ 

Inventor's signature _ ^jZlAU^ USijL^ Date 2jD 'OI-IOOZ 



Post Office Address Lena-Chri.st-Str. 7. T>.84556 KastL German 

Residence (same as above) Citizenship German 



Full Name of Second Joint Inventor ^ HSflcr 



Inventor's signature ^ Q^U t -rLhl^jL^ Date K O^. 03 2 ac?z 



Post Office Address KarUGro55-vStr. 7. D-844g9 Biirghausen. Germanvc 



Residence (same as aty>v^> Citizenship German 



FuU Name of Third Joint Inventor . 



Inventor's signature ^ Date 

Post Office Address 



Residence Citizenship _ 



Full Name of Fourth Joint Inventor ^ 



Inventor's signature ,__.__«__..^_.._._.«..«__...^_....^_____,_. Date , 

Po.st Office Address 



Residence Citizenship ^ 



B&K000I/98O1 



